Mechanisms of cellular resistance to camptothecins.
The camptothecins are among the most promising antitumor agents endowed with a unique mechanism of action, because they act through inhibition of DNA topoisomerase I, an enzyme involved in regulating critical cellular functions including DNA replication, transcription and recombination. On the basis of the pharmacological interest of camptothecins in cancer chemotherapy, medicinal chemistry has played a crucial role in the development of novel analogs, and recently some compounds have emerged as promising agents for clinical evaluation. A major limitation to the clinical efficacy of camptothecin-containing therapies is represented by drug resistance. As with other cytotoxic drugs, clinical resistance to camptothecins may be a multifactorial phenomenon likely involving pharmacological and tumor-related factors. An additional problem in understanding clinically relevant resistance mechanisms is the observation that preclinical cell/tumor models may be not adequately predictive of clinical resistance. Here, we review the mechanisms of cell sensitivity/resistance to camptothecins and current approaches to overcome specific mechanisms, either by chemical modifications or by combination with modulating agents. In particular, the realization that most camptothecins are substrates for ATP binding cassette transporters has stimulated efforts in molecular design of novel non-cross-resistant analogs. Finally, a better understanding of the mechanism of cell response at a cellular level could help in defining new strategies to overcome resistance as well as chemical features required for efficacy.